During the last few years several techniques of trabeculectomy have been described. The first was developed by Cairns (I968, I969). After conjunctival incision a lamellar scleral flap was prepared, under which an incision was made into the deep scleral layers at the level of the scleral spur. Through the incision a portion of the trabecular meshwork with the underlying canal of Schlemm is excised, and the scleral and conjunctival flaps are then replaced and sutured. The operations by Krasnov and Kolesnikova (I969) and by Linner (I969) are based on a similar principle. Watson (I969) preferred to make the incision of the deep layers of the sclera just behind the scleral spur which had to be previously identified.
Anaesthesia and akinesia are obtained in the usual fashion using novocain. The operating microscope was employed in most cases, but the procedure can be carried out without any magnification. An 8 mm. conjunctival-tenon flap is prepared. A limbal-based scleral flap is marked out. The flap is 5 to 6 mm. long and 5 mm. wide. It is laminated at the level of about one-half of the thickness of the sclera. Two or three pre-placed sutures are inserted (Fig. 2a) .
The cornea at the temporal side of the horizontal meridian is punctured by a narrow knife moistened with a i per cent. solution of fluorescein.
A 5 mm. incision is then made through the deep layers of the sclera 3 mm. behind the limbus. The incision is gradually deepened until it reaches the ciliary body (Fig. 2b) . At the length of 4 to 5 mm. cyclodialysis is performed with a spatula (Fig. 2c) . A piece of deep scleral lamella measuring 5 x 3 mm. is excised with corneal scissors (Fig. 2d) ; this contains the deep scleral layers, the canal of Schlemm, the scleral spur, and the trabecular meshwork throughout their whole diameters.
Peripheral iridectomy is then performed. If hyphaema appears it is removed by washing out the anterior chamber with saline. For this purpose a thin needle connected to a syringe filled with saline is introduced into the anterior chamber through the puncture at the temporal side of the cornea. The external scleral flap is replaced and the preplaced sutures are tied. The conjunctival-tenon incision is next closed by an uninterrupted suture (Fig. 2e) . The anterior chamber is restored with saline or air injected through the corneal puncture.
Filtering sinus trabeculectomy
The procedure is the same as has been described above, but a small portion of the external scleral flap is excised before the conjunctival-tenon incision is closed. This portion has a triangular shape measuring i to I-5 mm. on each side. It is more convenient for the surgeon to excise this from the right side of the flap just behind the limbus. The conjunctival flap is then sutured (Fig. 2f) . Air is injected into the anterior chamber through the corneal puncture. Some of the air usually passes through the scleral aperture beneath the conjunctival flap. This procedure has three aims: restoration of the anterior chamber, removal of blood from the scleral aperture, and separation of the conjunctival-tenon flap from the sclera. No serious complications were observed during and after the operation. The eyes routinely remained very quiet. Hyphaema appeared in four cases and mild iridocyclitis occurred in four. There was no case of choroidal detachment, hypotony, or persistent flat anterior chamber after this operation. The results 3 to 4 weeks after surgery are given in Table I . In all but two cases (92 per cent.) the intraocular pressure was controlled by surgery alone. The mean intraocular pressure and facility of aqueous outflow are shown in Table II . In each case the intraocular pressure was measured twice a day for 4 to 5 successive days with the Maklakov tonometer both before and after surgery. The pressure was considered to be controlled if it was always less than 21 mm. Hg. The average value of the intraocular pressure for each eye was calculated, and the results are given in Table II. Flat filtering blebs appeared in five eyes (20 per cent.). Gonioscopy showed an aperture in the trabecular band and the groove behind it. It was often possible to observe that the canal of Schlemm opened into the groove.
The operation was performed in 75 eyes of 73 patients; 5I had chronic simple glaucoma, I9 chronic angle-closure glaucoma, and five secondary glaucoma.
The last group included four cases of uveal glaucoma and one of traumatic glaucoma. Two eyes had histories of unsuccessful glaucoma surgery. In 72 cases surgery was performed in the upper segment of the eye and in three in the lower segment.
The results 3 to 4 weeks after the operation are summarized in Tables I and II . In all eyes but two (97 per cent.) the intraocular pressure was controlled by surgery alone.
In seven cases the filtering bleb did not appear, but in five of these both the intraocular pressure and the C-value were normal. The most common complication was hyphaema, which occurred in twelve cases (i6 per cent.). Choroidal detachment was observed in three eyes (4 per cent.) and mild iridocyclitis in nine (i2 per cent.). Flat chamber was observed in only one eye; this occurred on the seventh day after surgery and was combined with choroidal detachment, but the anterior chamber reformed after posterior sclerectomy. Hypotony occurred in eight eyes (i i per cent.); in these cases the intraocular pressure was about 7 to 9 mm. Hg. In all of these eyes there were no signs of irritation and the visual function was stable. A complicated cataract developed in one eye and the vision was reduced from o-6 to orI.
Follow-up Prolonged follow-up was rather difficult in many of our patients as most of them were country dwellers, but 59 patients were examined 3 to I2 months after surgery (Table III) . 54 eyes (9 1 5 per cent.) had good results, with normal intraocular pressure without miotics (8-i9 mm. Hg ) and a normal C-value (OrI2-0-48 mm.3/min./mm. Hg). An increase in the intraocular pressure occurred in one single eye 3 months after the simple sinus trabulectomy had been performed, and in one eye after the filtering sinus trabeculectomy. The intraocular pressure was controlled with pilocarpine and epinephrine drops. Hypotony occurred in three eyes examined 9 to r2 months after filtering sinus trabeculectomy had been performed. Although the intraocular pressure was low (6-7 mm. Hg), there were no signs of irritation of the eyeball, retinal oedema, or cataract formation. In one eye anterior uveitis developed 5 months after the filtering sinus trabeculectomy had been performed, and this was cured with the help of antibiotics.
Discussion
The technique ofsinus trabeculectomy described above includes some features of the sclerectomy reported by Nakajima, Kanki and Takayama (i 96I) and of the trabeculectomy reported by Cairns (I968) and Watson (I969) . However, the new techniques appear to have some advantages. They are very simple and can be easily performed by any surgeon with or without the operating microscope. There is no need to identify the canal of Schlemm and the scleral spur, and it is almost impossible not to excise the canal of Schlemm and the trabecular meshwork properly. We examined histologically eighty scleral pieces which had been excised during surgery, and found the canal of Schlemm and the trabeculae throughout their whole diameter in each piece (Figs 3 and 4, overleaf) .
The rate of complications was low. A good control of the intraocular pressure was obtained without miotics in 96 per cent. of all the cases 3 to 4 weeks after surgery. In 3 to 12 months after surgery the intraocular pressure had increased in only two cases (3.4 per cent.) of the 59 examined. The new techniques thus seem to be extremely efficient, but a longer period of observation is necessary before final conclusions can be reached.
After successful simple sinus trabeculectomy the aqueous humour seems to flow through the aperture in the trabecular meshwork into Schlemm's canal and its outlets. The pressure gradient between the anterior chamber and the canal becomes negligible and the possibility of functional blockade of the canal disappears. One may suppose that the effect of sinus trabeculectomy on the pathogenic mechanism of the rise in intraocular pressure in chronic simple glaucoma is similar to the effect of iridectomy on the mechanism of primary closed-angle glaucoma.
After filtering sinus trabeculectomy the aqueous humour also flows at least partially through Schlemm's canal and its exit channels. This may be concluded from the following. Gonioscopy showed that the canal of Schlemm opened into the groove which had been formed by the removal of a piece of scleral tissue including the trabecular meshwork. In several cases after a successful operation a stream of clear fluid was observed in the aqueous veins. The filtering blebs were often flat after surgery in spite of the high C-value and the low intraocular pressure. In eyes in which Schlemm's canal was functioning well, the filtering blebs either disappeared some weeks after surgery or did not form at all.
The indications for simple sinus trabeculectomy have not been fully established. We now prefer to perform this operation in the early stages of chronic simple and closed-angle glaucoma. In the far advanced stages of the disease the filtering technique is the more reliable procedure. In the advanced stage of primary glaucoma the aqueous outflow facility (C-value) should be taken into account. If the C-value is relatively high (more than o Io mm.3/min./mm. Hg), one cannot expect Schlemm's canal to be closed by adhesions to a considerable extent. In such a case simple sinus trabeculectomy seems to be sufficient to improve the outflow facility and to control the intraocular pressure. In eyes with low C-values, filtering sinus trabeculectomy is preferable.
The sinmple technique seems to be of great value in cases of aphakic glaucoma, in eyes with subluxation of the lens, and in the early stages of traumatic glaucoma with recession of the chamber angle.
To evaluate the condition of Schlemm's canal in eyes with chronic simple glaucoma, we have recently employed the blood-filling test, which is performed as follows.
To decrease the intraocular pressure acetazolamide and glycerol are used in the usual doses and an hour later the eye is compressed with the finger for 3 to 5 minutes. If gonioscopy does not reveal any blood in the Schlemm's canal the cuffof the Rivva-Rochi apparatus is placed around the patient's neck. The pressure in the cuff is gradually raised up to 50 mm. Hg, and if necessary this pressure is maintained for 3 minutes. The result is considered to be positive if Schlemm's canal fills with blood. In such cases simple sinus trabeculectomy may be performed in the segment in which blood is observed. A negative result to this test is difficult to evaluate; it may be due not only to obstruction of Schlemm's canal but also to a narrowing of the canal and to dense pigmentation of the trabecular meshwork.
Summary
The new techniques of simple and filtering sinus trabeculectomy are described. Both are based on the removal of a piece of deep scleral tissue including Schlemm's canal and the trabecular meshwork, the wound being closed with a scleral flap. If filtering sinus trabeculectomy is performed, a small portion of the external scleral flap is excised. In 96 per cent. of IOO eyes so treated, the intraocular pressure was controlled by surgery alone, and the rate of complications was low. The results were stable in 57 of 59 eyes observed 3 to I2 months after surgery. Indications for these operations are discussed.
